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(57) Abstract: 



PURPOSE: A method for manufacturing a semiconductor device is 
provided to reduce contact resistance and to remove effectively 
defects by improving densification of a fluidity insulating layer. 
CONSTITUTION: Gate electrodesO 2) are formed on a semiconductor 
substrate(10). A gate passivation layer(15) is formed on the gate 
electrode to prevent oxidation of the gate electrode. A polysilicon layer 

(16) is formed on the gate passivation layer. A fluidity insulating layer 

(17) is filled between the gate electrodes. Annealing is then performed 
in order to densify the fluidity insulating layer and to oxidize the 
polysilicon layer. 
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15 : 

16 : p^l^ei^ 

17 : §2^1 



£ ^£x1| X||3S^0|| ^o^_ §y§oimo^ Xi^OIIAl g^^lM Ah 

§o^ s^oii. &y\ *igj£e tr^Aisj 4:Xt°i xiis^aoii ^oia. 

y^XJI ±X r 2] 2 S^mOl! CCj-S| e B*rS i£tr §€- Z^SJ IIH^ ArOIS LH^ *i*0|H(void) £L0| 
*H^= ^§0| ^Xf XJ|3£0i| ifiSf 7|# §2| q<=£j;n oiQ. 

^o|. ^f|0|M 3^ e^El^ #^§2^i(ILD 1)2| S^g £Hi|SS □UIIHH^e OHgo^ Otitic 

EJX1. #e^2^(ILD 1)# g^a^ 5S0]|A1 m S§0| *|g£|CH0^ °hC|-S. 0|D| Ol^^ojS! 

£BM(dopant)#0| iH^Otj ^X r ^£0| XfU^Q. CC^Al £J£^0|S, g 5§§ 4^X1 

SE«h. S^(metal) ^[0| ^ §o^ S^Oilfe J2|£^ ^Mc|[^2| £j£J0| 

gcHOII e^0| ^g£J^3 §^§2^2^^ BPSG (Boron Phosphorus Silicate Glass : 0|8|. BPSG) 

M 4= 2JCf- BPSG as ^«WIEL*. ^ g§0i|Ai Ul^ ^g§0| 4=^51 010*21 8^1 

[LH^Oll. ^XilSMOl agEism. 

013^ BPSG °t £|0I| HDP CVOCQgJSE MBFEEDf SWUI^g^ra) H o f a°5 f^lS^i §£o r = £> h S0| 
2iQ. 0| gfao||A|^ DHU^£0| ^4t> HDP Ahs[n|^ o|go r oi m~ MB Mo\m OH^orH. 12 ?oi| 5h«| 
^^□KChemical Mechanical Polishing : CMP) g§2^ HSi S A|?|H 2i 0| «JS ^ A| 

HHS DH^^^°| MBr^EBrS °J°[ C||Q|X| (damage) ^ HJig£| SAjSI ^0| Oj^ (attack) g ^ 

215011^ ^Igff 9|»K>|. Xi^OijAi g^0| ^r^SrCH. §^ BUS A r 0|£| Uj^ 

SOlH(void) a 0| I2 q 42£ ITO 3=F^r S*0| £!§£II2 £"Cf. 

4= ssoi oiooj. cn^t ^i^oj bpsg °toii dimoi mmm ^°iq. 

OIBl^h. § 3 n i h i 01^^01 i^i3 D 4i S^orfe ° 0 ^2^ SiH 4 . H 2 0 2 . H 2 0 y^^^S 0| 

gSrOl -10 ~ 100'C A r 0|21 X\^0\\M DH &j A\0\ 1§ DH^^r^ U| (undoped) §Z_^2^i 
0| £iOQ|. silicate, siloxane. methyl si I sequ i oxane(MSQ) . hydrogen s i I sequ i oxane(HSQ) . MQS + 

HSQ. perhydrosi lazane(TCPS) . polysllazane ^£J 3i| D|g (chemi cal ) m 0|gS r 01 ±n\ ^g( S pin coating) 
o^. #ZH§3°tM §^o f ^ SOD (Spin On Dielectrics) «^0| 

OlgUrOI ^or2 gx-ie|g ^AimS. -^e^ I3 D 4 LHOil ^XHo r ^ II 

mxief. ^loj^ dh^jit ^oi n bxpoidi ee ^= nn^M »g^o^ nnes r ^ g^o\\~. 

^I0| M nn^joi ^e|^^# SoUspi ttH^on xisjs^p #^u| oi^ch x|X| 

01 ^i|0|M nn&joi i 3 D -l^ ¥H| ^§Hmoi q 0|^ XISSF^r ^[2. ^= 

£1B ^liJsPf #^s| 0| ^01 X| 2iOi /1|§^S 0|^0||£ ^EHM ^X|or^l 3 2 °|-2| 

Hs(a)3r. xmmH #^x| =6tj >\1|§5§0i|A1 &?\\ ^OiX| !4Z_h S2^21 2^(b)# £A|°| 

£^0|Cf. 

0|Sr^0| #^o| Ol^OjXlXl Z±£ S^OIIb. /II §53 Oil A1 ^3^0| gOiXj U 

£101. Hr^Ai ^X^I^Oll ^go^|0||b &e X1| ^0] SlSJCf. 



g #j\m ^BH2j °x^i § g sh^s^i lej^sj xi^se tr^Ai^j ^ 

x r 2i ms^ae ^isme n H^cf. 



A^|Sh sajg S^m^l ^ i^S °. ^0i[ ^i|0|e g^Sr^r B^ll : ^>^l 711 0| ^ S^oj 

SIM ^X|oPI ?imoi £M ?i|0|E AhQji ^i|o|M SL^m S3^r~ B^ll: ^,^1 ^|0|M yjm ^011 
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^s^hj xmsim %t^Mii ^soia. 



£2^ ^ ^goj qjajaIQIIOII CCfE^ yExll 4:Xr2J BSi £A|& tgog, J1f0| ^ 2^ °| J§ § 

ejAi . «h£xl| 2IEK10) £J2| ^§S^01| ^g^Uf i£S«i S2|6^ Mgyxl iX^£|°M11)e 
q. ^|0|e Ah^o|(D| EA |). J\\0\m M^l^£|^(12) . §^HJ(13) SfEC^ 3 3Sr^(14)0| 

^jo| e gg&a. 0P|A1. g^^l r_H£] g^gi ^ejA r 0|HS ArgfJ- 2m. 

0|CH AH . ESQIIfe- £A|£|CH &X| SUI&h ^SfSS (selective oxidation)^ £j*yth ^|0] M 3 

^2J ^taoji ^|| 0 |E ^IH|0|A1(D|£A[)g g^^CK 

q§2§ ^^xi^Ejo] i^/Haiej s^m g^m^i oig^°jg§ ^ ^ie^^ gt^Q. opi 

Ai ^10| M 2^0| #SrE|^ 31 H £>Wr = 5 r D1. Oiejoh ^|0|E S^(15)2| 20 - 500 A 

21 3J0| H^^i^p. 

^|0| e y5°j(15)2g^ HSfSf AhfifS|0| Afgl 4 s 21 ^Bf. SSr^ tfSjSJOl 0|£|# *| #=l 

S OlgofOI ^i0[E »£JoPII a^f ^E 2JQ. 

SE^. ^|0|e fiSg|o^ i^^f 0|*01|. 3 aiai2|# ^jg^Ot ^|0|^ 3^21 ^Oll&l- ^|0|e 

t^Aii 9iQ. oi^^^ s^h ^^[aioii s^aiij 

Qg°£, ^iloiM ^oii Mei^£IE(i6)e g^t^q. Mei^£l^(i6)g ^ ms§§ emj ^Sf 

£101, OlfEH ^HJ^h ^S^o^l £«q. 0| £1^ M£|^£|^(16)21 ^Hj^Se ^I0je hh^ AI-OIM 

0| ttH. =BJ^a|^(16)01| S^(boron) oj (phosphorous) g SSo r 01 §2^2} y^A| 

5q PSG. BSG. BPSG 2iCf. 

^em^QI. 0|2}^§ 0|gs r Ol BlHg &^]& 4= SIP. 

^, a^^^Si ^gSrS ?H0|M 3^21 ^«0||y MB1^B|^0| opt I sjQ. CCh 

BrAi ^m^§0| ^HEIQBrS. ^I0| e njjg A r 0|2| S ^ Oil Ai °i §E| ^ Ej ^(16) 2J ^5|^ 

¥E|^^0| S^o-ria L}CHX| S«0l|Ai^ ¥E|?5&0| «^|EJH^ d| I if t ing) ^X1|^ ^ 

Cf§25 MB|^21^(16)e S&Sr^ 3x11 ^5^011 ^£ S2^ h (17)M g^°!C|. 

^ ^S2| °J^A|01|0i|Ai A r g£| ^2^1 g^^^ silicate. siloxane. methyl 

s i I sequ i oxane(MSQ) . hydrogen si I sequi oxane(HSQ) . MQS + HSQ, perhydrosi I azane(TCPS) . polysilazane 
?1|nm (chemical )# 0| go r O| ±& 3g (spin coating) m&M&^m §^o r ^ SOD (Spin 

On Dielectrics) ^S0| *\ ^ 

3 £|0||E. SiH 4 . H2Q2. H 2 0. Qz. N 2 0. SiHx(CH3)y (OPIAj 0 <x <4. 0 <y <4) y§^^f 01 

01 -10 ~ 150'C A r 0|°| ^SE. 10m ~ 100 Torr 2| °i^01|A| 1000 - 20000A °i 

0|5a|^0l 12^1 01*011. ^2^2] x\*Mm ^ MBl^EI^M ^SrA|?|7| ^oH 0a. 

N 2 0. H 2 +02 g ^^I^IOtlAl 300 - 850°C 9\ 30^ L«X| 10^ g £21 g^S r S UM^l 

a. 

CihSI- mi^oiDuMI sci. cc^SrAi. Mei^Bj^(i6)2| ^nj?f ^j^ij-oii cq-ei ^loi^ hhs A r ois DHasm 

£1^ §2^(17)8 3 ¥H|^r ^^IHg. S29|2J X|^£?h 

£3g ^ gj§2i °j^aioiioii y^Aii ±x\ ^ii^gsi ^^MM eai«i x f ^^ai oil- 

orS. QsSf 

(31) ^01| ^H|0[ 1= IH^# §^EhQ- 

02) d^<^m. ois^oj ^mioiAi ^ j\E}^^m 

(33) ^|0| e ^m^soiiAi ^ioim ^rns ^Xl) 

(34) MBI^BJ^e g^^Cf. 
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(35) is^i ms&Q. 

(36) ggo^ #SrA|2JCr. 

0|^§ & &g2| 8J£JA|0I|0I! QJ^ uhSKll ^Xf X||^S° ?l^2| SHIM 0|go r 01 4^§i 4= 2i°Bl. 

S^SOilAj^ U\£\ y\^m. Oldl CtfBj- °! 3 ^(defect) ^0| 

SE^. DH&jAFOI-l LH^ SOIH ftOI 4- 9l°ty . *|gggo£ m2}M&*tO\ g^£|H^. EH 

e 4^ 2ioi my\m 4= 2iQ- nam. g&n^ bpsg ^ s&m ^301 ^4^ # 

i^^ste £ H 4= 2iCH S£ 5S01IA12J 5§o^§ SF^AIIJ 4= 



0|^Ol|Ai ^g°l d r £r ^0| g ^§2 ^ A] Oil Si £S0|| 2jdH ^33 = 3L0| OmU. s uj- 

soi A\#m g&ojuxi sfe s?i moiiAi oia 7rxi s§ sj ssoi ?^&oi ^ g*goi 



?r 7r^oPI ffH^Oil sel|Xiftf ^ °! gg(defect) flM^Ol t^Q- Ml. g° EH^UPOIS Lfl^ £. 
01 H S101 rJHUI]- 4- 2i°D1. X-I^ggog g^^^ovoi §^£|H^. ^# ejg 4 s 2i CH 

7r g?rlf 4^ £JQ. , §E||2| BPSG sf fiQ SBSr ^0| #y§!SSt# £M =4 £101 ^ H 

£ 5S0i|AiS] S§D r £!# SteTAISJ 4^ Si a. 

1 

7[B ^ on ^|o| e §3^^ 3^l|: 

£PI 71|0|Je g^oj ?imcH £p| 71101 e 3^ ^011 71| 0| e MSSjg g^uf^ 0^1; 

£PI Til 01 e s^oh avoji =e|A|e|sn|s gsmfe EMI: 

a^j MB|*J£|^e|^ 5tSf^ 71(01 e HH3# DHHu r fe §2^1 §4^fb EMI: SI 

S7| ^9^21 ^ S7| MBJ^&ia^# S5|A|7|7| g^£| 5§i £ISoF^ EMI 

2 

«i 1 sron 2ioiAi. 

S7| g^£| g§§ JJ^'ofb E+711^. 

0 3 . N 2 0. H 2 +0 2 m Slfm= 7^ g?j7|0||>vl 300 ~ 850°C 21 30^ U\X\ lOg 4tS^I^ 31 # 

§=?U 3 

Ail 2 ^0i| SiOIAj . 

S7| SSSfb EfTII^. 

silicate. siloxane. methyl si I sequioxane(MSQ) , hydrogen si Isequioxane(HSQ) . MQS + HSQ. 
perhydrosi lazane(TCPS) , polysilazane 2* 5H|D|^# 0|g§FO1 ^5!Mi!(spin coating) U 0 ^2S § 

S0D(Spin On Dielectrics) 31 # "S2? ^£^1 ^X r 2i ^|^«^ . 



fll 2 S. h 0i| 2J01AK 

S7| is^i ssefb EPIIfe. 

yii^S SiH 4 . H 2 0 2 . H 2 0. 0 2 . N 2 0. SiHx(CH3)y M 0|So r D1. "10 ~ 150"C A r 0|2J 10m ~ 100 

Torr 2] y^OllAl 1000 - 20000 A 21 ^7J\\^ ig^jf ^S^^ Srfe SIEaII ^X r 

2J fll^E. 
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XII 2 SOII 9iQ\M. 

£PI ^|0|M2| ^«0||°l- MBI^SJ^^tM £.^A|3J?| ?|oH a^i^l^H 

XII 2 ffOII °io\M. 

ys^i ^xh£j xiisgra. 

n=ptr 7 

XII 2 &0|| ?±o\M. 

m\ m^^^i^m e^u ES^b epos c\ strsm oi^oi^ 3ie ^§°^ y-Exii ^x^ xhi 




6-5 



6-5 



I 

I 



10-2005-0003010 



£&3 



Gate %^ 
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««hmk ^«h, -..7m ^ 



—31 
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1^3(02 or H2+02 or H20 anneal) 
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